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(54}^m<0^m [2.2.1] ^i^i^n-Wm^^-r^ii 



(57) Abstract 

Medicinal compositions containing 

compounds having antagonisms to both of f^^^^'^^'^t^^^'^ f^l r^l 1^**^*^-"^^^^^^^^^^^ 

thromboxane Aj and prostaglandin D2;and [ / j V/ll'v/M \^KjKJy\ f t \ 

novel compounds. These compositions sre I \ I I ' J 

useful as remedies for. e.g., systemic 



mastocytosis and systemic mast cell activation NHCO~R 
failure. bronchoconstriction inhibitors, 
antiasthmatics, remedies for allergic 

conjunctivitis, antiurticarials, remedies for ischemic reflow disorder and anti-inflammatory agents. Compounds represented by general 
formula (I), pharmaceutical ly acceptable salts thereof or hydrates of the same. 
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[2. 2. 1] aw^^mr^it-^m 
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15 



20 



*5!BJ|r^§ [2. 2. 1] fc:*->i7 n#*&«:Wrs{t^#II-?S<Mrs{t^!a« 
Itii^ 3 - 5 3 2 9 5 ^^fBtcM^^tlTViS, c:©ii$gTtt. -ft^l^Offljii: 
UT h □ >#^-y->A 2 (TXA2) fetn:^J;^>ilSiK ^ nxVi-S. TXAjli. 

T X A 2 *S ta IPJ fct Jfil -S V Md; '6 S5 S S ^ PS S <if © t L T * ffl T- * 

sfe, *:5gBjtc^^ [2. 2. 1] f D#f&«:#-rs{ti^<^ic«fla-r^± 

iEi«giJW{t-&#llSWO 97/00853 i>IS IC Bl :^ $ nx ^ , Z.(D(i>mX'it. 
{t-^<^COmmi: LT7'nX^i/^>>'>D2 (PGD2) StaSiJ tlT -5 . 

p GD 2itmmmi&t^ 'hmm^n^-:fax^ y -r H«4'xft =b^5?icfc©T^ o . 

^fe iSE ^ 6<J * -5 V ^fe ^ ^ W *|J ic J; 0 g 14 ft $ n -> i7 n :t + >- y :^ - -t' 
(cyclooxygenase) (C J; 0 , T^4^H>K (arachidonic acid) ^ P G G 2 . 
P GH 2 «:iSTS^^n^. P GD 2«a^<D?fi:^7^£^Se<), JSWf^ffl^&^I^Sac 

7:^:7 -> 3 >;/ ^ OMH .tJiC-S. J;oT. P G D zStaSiJ^. P G D 2 <0 
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5ti5 J;a:^«gj4®coi^E!^KT&-& <h#x ^nT:te 0 . L-T Strife ffl * 

15 X A2-^P GD 2«Jft«Sjltt3tjtf^^{C J;^S*5M(7D??S€:?I#SC b . 5 IC 
P GD 2ti^«Jfil@Ote?B#ffllC<fc 0^ffl^&B*#-rs C i:*it?^-i> en. 

z.<Dj:o\z, miMtn.rfm^miim-o{f^m<Dmmmmit$^miz!2:^^h(Dizu o . 
se * T 18 e. ti T </ i 75: V i ^ ;t s n ifg s »i t§ ^ n f> . 



5S ® §8 

PGD2S^«^l:'^Se<):^PGD2S#«:*StaSiJ (ilW^) ^fM 
EP-^. ( I ) : 
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^CH=CH 
NHCO-R 



COOX 



^ K i!S ffl E SI a fijc ^ tc p -r ^ , 



20 
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2 - tf7-:^-;i') . oFu;!^ (.m^ii^ 2--f>h-u;p, 3-'f>H'jji/) , 

5 h7tKn:7'j;i/ (0'J;^«, 3 - h ^ t K □ 7 U JW) , y*J )V m^\i. 2- 

3-7'j;u) . ^>VyU}i (.m^it, 2 - ■^y/y ^) z-^y/ 
yVJl) . 5^ h ^ t K n^x- JL' 2 -7^ K ^ t K n5=-x- Jl/, 3 - t- 

h7tKD9"xx;u) , f^xx;i/ (^ajA-lS, 2-^xx;i/. 3-^xx;i/) , ^ 
>\/5"xx;p (m?Hi, [b] 2 --f '^>*/ [b] 5=-7j- 

10 7a:>- 3 , v'O'/f^-XXJU (^JAtf. 2 -i^'^O'/^Xx;!., 3- 

vS'^oy^XXJL') . 7" h ^ t K D v?^ > '/^XX;P (0ij^«. 1 , 2 . 3 . 4 - -7^ 

h 5 t H p >'^> V^^xx;!^) . -:)-7h^xx;i/ (^JA.«. ±y h [2,3-b] 
5^xx;u, h [ 1 . 2 - b] 5=-xx;u) . ^^-y-yj ;i/ m^li. 2 + 

15 2-5^TVu;i-, 4-^Tyu;i/) , 'fV5^TV'j;i' («3JA«*. s-'fy 

m-^^r-um-c&io . trou;> (0ij;ii±\ 2-tfD'j;u, 3-tfpu;i/) , tfu 
20 'yu;i') . 'fsyyj;^' 2 -< = i^y; ;i'> 3-<5y>yu;i/) , e 

ijs-:^x;i. (.m^it, 4 - t: U 5 v^x;!/) , tf^v'x;!/ (#iJA«. 2-tf7>'x 
;u) , 'r>K'JJi' 2--f>K"j;p, 3-'f>H'j;i') . ;^;i/A'yj;u 

i^wji') , -r>5^>yu;i' (fii-^ti. 3 ^^'•y 'j ;u) , =^^y'j;i' 
25 8 - + y u ^P) . -I" v4^y u Ji' 3 --f y =^^y u Ji') . (^JAti. 

2-yu;i', 3-y*jji^) > •-i>'y7'j;i' (^^J;^^i, 2-^>^yy<j)U, 3-^ 
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x;l/ [b] ^:t7x>-2-'fJl/, [b] ^;r7x>- 

3--f;i')\ v^>V5^xx;i. (^j^ti. 2 - >>/^xxji/, 3-v?'^>>/ 
5^XXJU) , T- h 7 b H P v'O'/^xxjL/ (eaJAH, 1.2,3,4-7^h5tK 
5 Pv'^VV^XXJU) , ■^-:7h5^XXJl/ (0tjAliv :^■7h [2. 3-b] ^xx;u. 
-^y h [ 1 . 2 - b] f=-xx;p) , ^=^-9-V'J )\^ (.mAit, 2 -^=^^-y-yu ^u) . 

-^T^'j;!/. 4-5"7yjji') . -f V 5^ 7 '/ 'J ji' 3 --r y 5"T^/'J 

10 — OO^^ItLT, 2^%BJ«^ (.1) tp. RA^^T^aMT t LTBitlSll^ro^ 
^ * r S ^ 1* S n T V i T J; V i * S S « ■& 'N T- P II -C 35 ^ { b a ^ f 
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rg^^nrviT feck v^m^s^cti^'&^^^nMj \z^^f^mi^&h i.x\i. 

m?iVl. x^;i/. n-T'ptfJU, i-yDif;i', 

n-:/^;u, tert-y5^;i/> n-^>^;u, i -^>5^;u, n 

<7)C 2-C 8 <7)T;P^r — jUifcliC 3 - C 8 <7) fSt^ T ;i' ^ - ;U S L , 0«J^tf, 

- \ - ^ 2->^^a^>y^>-i~^Jl. 3-^/i7P^>-7^>-i--f;i/, 
2 - V ^7 D ^^-fe > - 1 - -f )u^-f}^m^f ^ o 

7i-2)fflfgji. L> m^i>t. xh^s^. n-yp 
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10 '>;^;i'7j^z:;i/, i - y n :^ ;U#r: n - ^ h ^ * , t - >^ h 
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Z 




Y 




S 



Z 



Y 



10 ^^-r^ : 



15 ^ IC, :*:^?^{t'&#)tcti altera LT Z BBS *5 J; E BEM L f# ^ t!/^ , 

±sBcDCt*^e, if * L V^^^B^ft^l^l^:, (I') : 
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'CH=:Ch"'''^^^COOX 



NHCO-R 



z 




Y 




- a )^ ^ E ffi M ^ Z B2 M «r ^ T ] 
10 (A- 1 )(5Z)-7- {(IR. 2S. 3S. 4S)-3- (5- b: Hp*5>^>^/ [b] •^:t>^a:> 

-3-*;i'4^-;i/T^ y )- t:5>i7 n [2.2.1] h - 2- ;H - 5- ^ ^^t- 

(A - 2 ) (5Z) -7 - {(IR. 2S, 3S, 4S) -3 - (^^:7 OL >- 3 - :^;l.:t^-;i/T ^ y ) 
-my{7a [2.2.1] h -2--r -5-^y7^>K. 

(A- 3)(5Z)-7- KIR, 2S. 3S. 4S)-3- (^>y [b] ^ :r y :c > - 1 - )l:!f^ - 

15 ;i/T ^ y )- t: D [2.2.1] h -2--< ;H -5-^y7^>e[> 

(A - 4 ) (5Z) - 7- {(IR. 2S. 3S. 4S) -3- >y [b] ^ :^ :7 x > - 3 - JU 7t^' - 

;i/T ^ y )- tv-^ p [2.2.1] h - 2-'i' ;n - 5- 

(A- 5 ) (5Z) - 7- {(IR. 2S. 3S, 4S) -3- (5- ^'jUi^P^ >y [b] ^:t>^x>- 
3-;^;U4^:::;UT ^ y ) - t: P [2.2.1] ^ 'T' h - 2 - < ;U} - 5 - ^ >S£ . 
20 • ( A - 6 ) (5Z) - 7- {(IR, 2S. 3S. 4S) - 3- (6- t F P^i^^ >y [b] ^:tyji> 
-3-;^;U7j^::^;UTa y )- t:>^i7 p [2.2.1] ^ ^ h - 2 - - 5 - ^ t't" >^ . 
(A- 7 ) (5Z)-7- {(IR, 2S. 3S. 4S) -3- (7- b H P^fy^>^/ [b] :t :7 x > 
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-3- *;L'iJ^:z;U7' s y ) - t* a [2.2.1] h - 2 - < JH - 5- -/r- >S?. 

/^;i'T5>, -> n 'v:^^ ->;PT 5 >, d7 n's4^ v'jl'T 5 >, N--fV7'n 

)17S.>, i^^y-y )V7 S. >, N, N - v;<5^;i''<>vJU7 5 >. 2 - □ n ^ 
>>';i'75>. 4 h=^^v"^>v'>'l'T5 >, 1 - 7 5=- 1' > ^^JUT 5 > . v 
10 y m~}U^>>>)V7 S. h U 7x-;i.T 5 >, 1 - :^ 7 5^ JU T S > . 

u * u > t> u < lit: u i^v) tcom. ^tzitr z ^mm. (m^it, uv'> 

15 I*jf0^, 2 7Kfn#jSr*lf S d <h75i-C^S. 

* ^ IS <t ^ 1^ O - )S W IS fii « T IC S T . 



y{t:-&«^icit (III) T^$n'5*;U5}?>gE*fc«-?-©s*bl4i^#f*:^S 

^Km\Zi5n^¥.Uit'^<^ (II) tf. X»i^^;i'T$)^{b-&!fe, EP^7- (3- 



RCOOH 
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TSZ-ev-i^D [2.2.1] K - 2 --f ;P) -5-^zfv^>Wt?^^}l'it. 

^ (III) >gE<i:«5^:t7x>- 3 -^Jl/Jt^ >S!. 

5 [b] ^-ty :ii>- 7 -tl )l'Tn>Wt. [b] 5^ :t 7 x > - 3 - * ;i^:tt >SE . 

5 - y )l'^r3^>V [b] X > - 3 - * >S?, 5 - t h* □ v-^ > V 

[b] ^^7x>- 3 -:^Jl'7t^>Sf. 6 - t Ko=1r->'^>V [b] ^:t7x>-3 

me)W*;i'Jt?>K«. J. Org. Chen.. 3 108-1 19 (1938), J. Med. Chem. , 
10 Vol.15. No. 4, 370-373 (1972). J. He t erocyc li c Chem. . 25. 1271-1 272 (1988), 
HETEROCYCLES. Vol.20, No. 10. 2035-2037 (1983), J. Med. Chem. 38. 3951- 
3956(1995)Sfcli J. Chem. Soc. . 2624-2630 (1957) tC fSttCD:;^^ (C* C T-&fiK 
T # -5 . 

it (III) -e^sns:^;i/3j^>SE«'SJt^'i4^#»:tt±> *fjs-rsSEAay >'fk<fe 
15 (.m^\t, aftti. ^itm. >^<t«a) . (m^i-£. ffs?* u < ni^g^t 

>ft'J X^aj^ld:. Hffift'J>. i£igft'J>), APy >'fL:r^-9-'U ;K«siAldr. ^ 
20 ^l:::i-^if U JL-)^ tilj^nw:^^ («ajA«. SflSSi^t^lSffi 1 4# 1 7 8 7H ( 1 9 
7 8) : Synthesis 8 5 2 - 8 5 4 (1 986) ; ff 5l®tfk^s»M 2 2 # 1 1 5 H (1 
9 9 2) ) HS£oTSirx$-e:n(iJ;Vi. 

25 ^Jl/X-T^JU, 5=-h7fc:K07^>. ->'^ + it>) . ^>-t'>J^^!« (^J;^li, 
^>-\i>, h;Px>, +->U>) , Any >'fl:^{t*m^j^!« (0iJ^«, vi7D 
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< 1 B#m;f5:i^ u 1 2 B$^isi]56-m«=fc tiji-^- &!t^^mmt^ L 

10 -r-SM^^l (^JAtf, v->i7 n/N+s^;!.:*; jl/7l?>''f 5 H (DCC) > l-x.^)U 
-3- ( 3 - 5 / T/a tr;!/) :^ Jl^^ v'-l' 5 H , N. N* -flJl-^^-Jl'-y 

(III) ;c^aj;l«t K n^^'>S, T 5 / »7!)5B^ b T -5 ti. '^jStc 

15 ith.OSSttlfl^^^S^l'WSjffiSiODKiTS > (II) <!:<73SJt>tC*3l/iX t) . 

20 )i'in>m^rz\t^(DK!S'mnm^ din <tT5> (in iosjcsfis^tt 
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^t^^Srff-SCiiji^-T'^S, -tJ-V Hv-f ^-S)c5. "T-^t)-^, i^T^^Sfr 

IS — ^« (CuCla- CuBr2^) Sr JS $ S CI i: IC J: 0 . /NPy >I3M^ 

<toTfc^-SC:<i:*i-T?#-5. d n ?> Srffiti^lt S <i: (C <fc D , /^^y>Sr 

10 *%i^sM{t:^#) (I) (:*3v»T, mMiCctD, 3t=i^K-rsxx5";n^^<i^<i:-r 

titffl. i^u-jzfmts.Eoymn^^^m. ^mm^. ss^aw, .^TJi 

mfs.ii(D&mmmm^\iimmm.. ®a«. ,^bs^. ^^j, t>b<i±i>j# 

sij ^ t' (7) « fi: # ffl ^ If )^ □ SI »j t -r s d 1 1> -e ^ s . 

»J («»J. •t?^l»^^ u h u A) xtamiRSiJ («»J. :^7^T 'J >Kvi^^^ 
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!!g®?e?x«?fittt) L < fizKtt^i^Sj© CD ^i-rn^? fee): < , ztiibitmm 

5 miz'itt^x. mm. mmitmt\.xm^^^A^. *si/Wi*»*{t^j (.m, tKP + 

ft^t) (I) <Dt&^m\t, ^^mm. mmcD&ik. ^m. ttsu, $>^^> 
10 ttfiffflsn^iii) umzjiomfsiio. m.f^^iz\imm(Dmm\z 

Stae>nS75t, 31Pfi:#<^*i^, ■fi^S 1 kg Si ft 10. 1 a 0. 0 1 ~ 1 0 0 mg. if 
* U < (SO. 0 1 ~ 1 0 mg, J: L < (iO. 0 1 ~ 1 mg, I^^P^-%^©«^, 

tt:S Ikg&feO. lB0.001~100mg. 5f 14 0. 001-1 mg, J: 

0 * L < « 0. 0 0 1 ~ 0. lingSr©#r^. ^ItlSr 1 ~ 4 E tr :Ji-»J LT^# 

15 -rntij;^^. 

&.Tizmmm^mifx:^^m^t$v < mm-r^A^. :Ltiibitmu^mmx'&io 
tcK^^ns fc©T«;iVi. 

HMfflj 1 

(5Z)-7- {(IR. 2S, 3S. 4S) -3- (5- In K D^>"^>\/ [b] 5^ "7 x > - 3- 
20 JI'J!^:i;1'T 5 y ) - tfe^i? n [2.2.1] 'ST' h -2- -f -5-'\7't->®? ( I ) 
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1 



(^IIS) 

5- 79060 #^iffl»tCfE«©T S ><t^<il (1-a) (25lDig. 1. Ommol) 
h7tHD77> (Sinl) \zmMl', hUX^;i/T = > (O.Sml. 3. 6ininol) i:5- 
5 7"-feh+->'^>V [b] ^Tt-y 3L> - 3 - :f3 — a I) V (255mg. I. Ommol) 

^m^^i^ ^) ts f )V V if y ^ - (h;ux>: s^®!xg^;i. 9 : 1 )T«SIL, 

{t^#I (l-b) 420nig €rf#fc, 89. 4SS . 

10 ;itl^£:i^S!X^;i' ; n-'\^-y-> (1:3) *^ ^ SSS^ b tH^tijSa 304mg 
/i. iK^ 64. 7X. mp ST-SSr 

+51. 8° (c=l. OIX. CH3OH) 
Tcm^^ (CeHa.NOsS <hLT) 

lt»ffl (%) : C, 66. 50: H. 6. 65; N, 2. 98: S. 6. 83 

15 nmm (.%) : c, ee. 46: h, e. 6?: n. 3. oi: s. 6. 95 

(^2IS) 

Wim-Vmfz<t-^<^ (l-b) (332mg. 0. Tlmmoi ) ;P (3ml) izmMl^. 

4N-7jc^{t:M- U •i' A (0.61ml. 2. 5ramo!) ^iO;^.. 42X: T 2 Wftlf b/i. JgJC 
SK^lN-ifigE (2.5ml) Ttffn. 7XTf&»?L.. » X 5^ ;i/ Jft W b fc. #tS@^£7K 
20 iftb, *7KSftSEV^:^'>':7AT^it^. ®JET^5K<&eSLfc. ?Jg^?r»S!X 
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; n -'\^ij-> (1:3) TS^eSJS^L. ^ t^iSS L Tggift:^ tl (1) 250mg 
*fifeo iK^85. 6^ o mp 140-141. 5X: 
[aJn" +57. 3° (c = l.OO«. CH3OH) 
Tti^^^^ (CjaH^NO^S t LT) 
5 It^fi (%) :C, 66. 80: H, 6. 58: N, 3. 39: S. 7. 75 
HSllffl {%) :C. 66. 57: H. 6. 56: N. 3. 28: S. 7. 59 
'H NMR a (CDCI3). 300MHz ; 1.09(1H, m) . 1. 20-1. 34 (2H. m). 1. 45-1. 54(2H. 
m), 1. 57-1. 70 (4H. ni). 1 . 96-2. 32 (7H, m), 2. 61(1H. s). 3. 90(1H, m). 5.26-5. 
46(2H. m). 6.25(1H. d. J = 7. 2Hz). 7.01(1H, dd. J = 2. 4 and 8. 7Hz), 7.65(1H. 
10 d, J=8. 7Hz), 7. 79(1H, s). 8. 04(1H. d. J = 2. 4Hz). 

IR(Nujol) ; 3305, 3107. 3066. 2925. 2853. 2710. 2635. 1713. 1626, 1 601. 
1550 cm* 

mmm 2-17 
15 \^m\zLT&.T<Dit^^^mmhrz. 
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H 



'H NMR a (CDCI3), 300MHz ; 1.08(1H. m). 1, 20-1 . 30 (2H, m) , 1. 45-1. 50 (2H, m) . 
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1. 58-1. 80(4H. m). 2. 03-2. 23 (5H, m). 2. 36(2H. I. J = 7. 2Hz), 2. 55(1H. s). 
3. 85(1H. m). 5. 31-5. 45(2H. m). 6. 13(1H. d. J = 6. 3Hz). 7. 33(1H. dd. 1 = 3. 0 and 
5.1Hz). 7. 39(1H. dd. J = l. 2 and 5.1Hz), 7. 88(1H. dd. J = l. 2 and 3.0Hz) 
IRCCHClj) ; 3447. 31 14, 3022, 3016. 2955. 2877. 2665. 1708, 1650. 1536. 
5 1498 cm'' 

[a]D"+75. 3" (c = l. 02%, CH3OH) 

^t^m 3 

'H NMR a (CDCI3), 300MHz ; 1.15(1H. m) . 1.26-L34(2H. m). 1. 45-1. 56 (2H, 
m), 1. 61-1. 77(4H. m) . 2. 05-2. 27 {5H, m). 2. 37(2H, I. J = 7. 4Hz). 2. 64(1H, m 
10 ), 3. 99(1H, m), 5. 31 -5. 47 (2H. m) . 6. 45(1H. d. J = 7. 5Hz). 7. 38(1H, d. J = 5. 
4Hz). 7. 42(1H. t. J = 7. 8Hz). 7. 59(1H, d. J = 5. 4Hz). 7. 63(1H. m) . 7. 96(1H. 
dd. J=0. 9 and 7. 8Hz). 

IRCCHClj) : 3453. 31 17, 3063, 3031. 3017. 3012, 2955, 2876, 2669. 1708. 
1650. 1 585. 1567. 1519, 1495 cm'' 
15 [a]o"+62. 8" (c = 1.0095. CH3OH) 

»H NMR a (CDCI3). 300MHz ; 1. IKIH. m) . L 22-1.34 (2H. m). 1, 48-1 . 53 (2H. 

m). 1. 60-1. 78(4H. m) . 2. 04-2. 27 (5H. m) . 2. 36(2H. I. J = 7. 2Hz). 2. 62(1H. m 
). 3. 94{1H, m). 5. 33-5. 48 (2H, m). 6. 16(1H. d. J = 7. 2Hz), 7. 39(1H, m), 7.4 

20 6(1H, m). 7. 86(1H, m) , 7. 88(1H. s). 8. 31 (IH. d, J = 7. 5Hz). 

IRCCHCls) ; 3439. 3066. 3025. 3013. 2955. 2876, 2670. 1 707. 1 652. 1516. 
1493 cm-' 

[a]D'H62. 7' (c = 1.0U, CH3OH) 

it^m 5 

25 'H NMR a (CDCI3). 300MHz ; 1. 08(1H. m) , 1. 20-1. 34 (2H. m) . 1.45-L54(2H. 
m). 1. 56-1. 78(4H. m). 2. 03-2. 24 (5H. m) . 2.36(2H. t, J=7. 2Hz). 2. 61(1H. s 
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). 3. 92(1H. m). 5. 31-5. 50(2H. m), 6. 17(1H. d. J = 7. 8Hz), 7. 15(IH, dt, J = 2. 
7 and 8. 7Hz). 7. 77 (IE dd, J=4. 8 and 8, 7Hz), 7. 92(IH, s), 8. 06(1H, dd. J 
=2. 7 and 10. 2Hz). 

IRCCHCla) ; 3517, 3439. 3094. 3023, 301 5. 2955. 2876. 2669. 1708. 1654. 
5 1603. 1566. 1515 cm-' 

[alo^+eo. 6" (c = 1.00%. CHjOH) 
ft^i^ 6 

»H NMR a (CDCI3). 300MHz : 1.08(1H. m) . 1. 20-1. 34 {2H. m). 1. 46-1. 53 (2H. 
in), 1. 60-1. 80(4H. m). 2. 00-2. 37 (7H. m). 2. 61(IH. s). 3. 91 (IH, m). 5.33-5. 
10 46{2H. m). 6. 16(1H. d, J = 8. IHz). 6. 99(1H. dd. J = 2. 4 and 8. 7Hz) . 7. 28(1H, 
d. J-2. 4Hz). 7. 65(1H. s). 8. 13(1H. d. J=8. 7Hz). 

IR(CHCl3) ; 3598. 3510. 3437. 3101. 3029. 3017, 3006. 2955, 2876, 1709, 
1646. 1603. 1559. 1518 cm ' 
[a]D"+6l. 2** (c = l. OlSK, CH3OH) 
15 it^m? 

'H NMR 6 (CDCI3), 300MHz; 1.18(1H. m) . 1 . 30-1 . 33 (2H. m) , L 48-1.80 (6H, m). 
1.53(9H. s). 2. 03-2. 40 (7H. m) . 2. 07(1H. m>, 3. 91 (IH. m). 5. 3 1-5. 5 1 (2H. m). 
6. 23(1H, d. J = 7. 8Hz), 7. 50(1H. dd. J = 1 . 8 and 7. 8Hz) . 7. 75(1H. d. J=7. 8Hz). 
8. 25(1H, m) 

20 IRCCHCIj): 3437. 3102. 3023. 3015. 2956. 2876. 171 1. 1651. 1607. 1568. 
1 509 c m-' 

[Qf]i,"+39. 5" (c = 1.00!S. CH3OH) 
{t^tl 8 

'H NMR (5 (CDCI3). 300MHz; 1.12(1H. in). 1.22-L33(2H, m) . 1 . 42-1. 54 (2H. m) . 
25 1. 61-1. 76(4H. m) . 2. 0 1 -2. 33 (5H. m). 2. 40(2H. t. J=7. 2Hz). 2. 57(1H. m). 
2. 96(3H. s). 3. 91(1H. m) . 5. 31-5. 47 (2H. m) . 6. 19(1H. d. J=7. 2Hz). 7. 51( 
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IH. dd. J = 2. 4 and 9. OHz), 7. 81 (IH. d. J = 9. OHz). 7.88(1H. s). 8.20(1H. d. 
J = 2. 4Hz) 

IR(CHCla): 3509. 3438. 3366. 3223, 3100. 3031. 301 7, 3023. 3017. 3012. 
2955. 2876, 1709. 1645. 1606. 1518, 1475. 1329 cm'' 
5 [a]D»+42. 3° (c=l. OU. CH3OH) 
it'^m 9 

'H NMR <5 (CDCI3), 300MHz; 1.15(1H. m) , 1. 22-1. 34 (2H. m) . 1. 33(3H. I. J = 7 
.2Hz). 1. 49-1. 55 (2H. m). 1. 61-1. 82 (4H. m) . 2. 05-2. 1 4 (5H, m) . 2. 39(2H. 1. 
J = 7. 2Hz). 2. 59(1H, m) , 3. 91(1H. m). 4. 25(2H. q, J = 7. 2Hz). 5. 33-5. 48 (2H. 
10 m). 6. 21(1H. d. J = 7. 2Hz). 7. 62(1H. dd. J = 1 . 8 and 8. 7Hz) . 7. 77(1H, d, J 
= 8. 7Hz), 7. 89(1H. s). 8. 22 (IH. m) 

IRCCHClj): 3436. 31 01. 3030. 3023, 3014. 2956. 2876, 1 728. 1650. 1608. 
1570. 1 515. 1440 cm'' 
[a]o"+41. 8" (c=l. 00%, CH3OH) 

15 {t^m 1 0 

'H NMR (5 (CD3OD), 300MHz ; I. 30-1. 71 (9H. m) . 2. 02-2. 22 (7H, m) . 2. 55(1H. m) 
. 3. 82(1H. m). 5. 41-5. 44(2H. m) . 6. 88(1H, dd. J = 2. 4 and 8. 7Hz). 7. 60(1H. 
d, J = 8. 7Hz). 7. 63(1H, d. J = 2. 4Hz). 8. 02(1H. s) 
IR(Nujol) : 3307. 1624, 1532 cm*' 
20 [a], "+32. 6" (c = l. 00%. CH3OH) 

it^m 1 1 

'H NMR 5 (CDCI3), 300MHz: l.lldH, m), 1. 22-1. 31 (2H. m). 1 . 45-1. 54 (2H. m) 
, 1. 6 0-1. 79 (4H. m). 2. 03-2. 26 (5H. m) . 2.36(2H, t. J = 7.2Hz), 2.57(1H. m 
). 3. 88(1H, m). 4. 00(3H. s), 5. 3 1-5. 45 (2H. m). 6. 22(1H. d, J=7. 2Hz). 6. 
25 84(1H, d. J = 7. 5Hz). 7.34(1 H, dd. J = 7. 5 and 8. IHz) , 7. 44(IH. d. J = 8. 1 
Hz). 7. 79(1H, s) 
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IR{CHC13): 3444. 3422. 3065. 3024. 3018, 3015, 2956. 2877, 2841, 2669, 
1708, 1 650, 1570. 1542. 1 503. 1471 cm"' 
[a]D'* + 91.6° (c = 1.00^. CH3OH) 
<t^^ 1 2 

5 'H NMR <5 (CDCI3 / CD3OD). 300MHz; 1.16(1H. m). I. 28-1. 31(2H. m). 1.46-1.5 
3(2H. m), 1. 60-1. 74(4H. m) , 2. 04-2. 22 (5H. in). 2. 32(2H. I. 1 = 7. 4Hz). 2.5 
7(1H, m), 3. 87(1H, m) . 5. 32-5. 46 (2H. m). 6. 48(1H, d. J = 7. 2Hz). 6. 84(1H. 

d. J = 7. 5Hz). 7. 23(iH, dd. J = 7. 5 and 8. IHz) , 7. 37(1H. d. 1 = 8. 1 Hz). 7.7 
9(1H. s) 

10 [a]D"+44. 2° (c=l. 00^. CH3OH) 
it^m 1 3 

»H NMR 5 (CDCI3), 300MHz: 1.14(1H. m) . 1. 26- 1. 34 (2H, m) . 1. 46-1. 53 (2H. m) 
. 1. 60-1. 79 (4H. m), 2. 03-2. 25 (5H. m) . 2. 36(2H, t. J=7. 2Hz), 2. 41 (3H, s), 

2. 57(1H. m). 3. 88(1H. m), 5. 31-5. 46 (2H. m), 6. 25(1H, d. J = 7. 2H2). 7.23 
15 (IH. d, J = 7. 5Hz). 7. 40(IH. dd, J = 7. 5 and 7. 8Hz) . 7. 69(1H, d. J = 7. 8Hz), 

7. 78(1H. s) 

IR(CHCl3): 3443. 3422. 3030. 3010, 2955, 2877. 1756. 1 708, 1650. 1564. 
1540, 1504 cm'' 

[q;],)22 + 85^ 6° (c=l. 0095. CH3OH) 
20 it^m 1 4 

'H NMR 6 (CDCI3). 300MHz; l.lKlH. m). 1. 23-1. 32 (2H. m), 1. 42-1. 59(2H, m) 
. 1. 60-1. 82 (3H. m). 2, 04-2. 31 (6H. m). 2. 37(2H, I, J = 7. 2Hz). 2. 56(1H, m), 

3. 93(1H. m). 4. 01(3H, s). 5. 30-5. 45 (2H. m). 6. 74(1H. m). 7. 13(1H. s). 
7. 70(1H, d. J= 2. IHz). 8. 26(1H. d. J = 7. 2Hz). 8. 35(1H, d. J = 0. 6Hz) 

25 IR(CHCl3): 3397. 3026. 3015, 2955. 2877. 2654. 1 709, 1 642, 1 623. 1 538. 
1475. 1459 cffl-» 
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[a]D"+66. 7** (c = l. 00«. CH3OH) 
it"^^ 1 5 

»H NMR <5 (CDCI3). 300MHz: 1.12(1H, m) . I.26-L29(2H, m) , 1. 46-1. 50 (2H. m) 

. 1. 57-1. 78(4H, m). 2. 05-2. 25 (5H. m). 2. 38(2H. t, J = 7. 4Hz), 2. 53(IH. m). 
5 3. 82 (3H. s). 3. 88(1H, m). 5. 32-5. 45 (2H. m). 6. 35(1H. d, J = 7. 5Hz), 6.80 

(IH. d, J = 2. IHz), 6. 91(1H. dd. J = 2. 1 and 9. OHz), 7. OKlH, d. J = 2. IHz). 
7. 35(1H, d, J=9. OHz). 10. 25(1H. s) 

IR(CHCl3): 3446. 3242. 3022. 3012. 2955, 2877. 2834. 2654. 1707. 1626. 

1586. 1541, 1507. 1480 cm"' 
10 [a]D"+109. r (c = 1.0a, CH3OH) 

{t^m 1 6 

'H NMR <5 (CDCI3 / CDjOD). 300MHz: 1.17(1H. m) . 1. 29-1. 32 (2H. id). 1.45-1.7 
4(6H. m). 2. 04-2. 22 (5H. m). 2. 32(2H. t. J = 7. 4Hz). 2. 57(1H. m) . 3, 88(1H. 

fli). 5. 32-5. 49 (2H. m). 6. 38(1H, d. J = 6. 6Hz). 6. 82(1H. dd. J =2. 4 and 8. 7 
15 Hz). 7. 26(1H, d. J = 8. 7Hz). 7. 34(IH. d, J = 2. 4Hz). 7. 73(1H. s). 10. 27(1H, 

s) 

IR(KBr): 3287. 3306. 2951, 2873, 2634. 1708, 1599. 1 539, 1501, 1469. 14 
32 cm-' 

[a]D"-^+52. 3" (c = l. OU, CH3OH) 
20 it-^^ 1 7 

'H NMR fi (CDCI3). 300MHz; 1.14(1H, m). 1. 267-1. 31 (2H. m). 1. 46-1 . 78 (6H, m) . 
2. 01-2. 28(5H. m). 2. 33(2H. t, J = 7. 2Hz). 2. 58(1H. m) , 3. 84(3H. s). 3. 91(1H. 
m). 5. 27-5. 47 (2H, m). 6. 21(1H, d. J = 7. 5Hz), 6. 87(1H. dd. J = 2. 4 and 9. 3Hz), 
7. 28(1H. d. J = 2. I and 9. OHz). 7. 41(1H. d. J = 2. 4Hz). 7. 72(1H. d. J = 2. 4Hz). 
25 9. 54(1H. s) 

IRCCHCl,): 3466. 3193. 3033, 3014. 2954. 2876. 2835. 2664. 1709, 1 627. 
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1585. 1537. 1503. 1439 cm ' 
[alD^+44. 3** (c = 1.01^. CH3OH) 

mmm i s 

(5Z)-7- {(IS. 2R. 3R, 4R)-3- (5- t Hn^'>^>y [b] ^:t:7ji>-3-* 

5 ^ y ) - h''>i7 p [2.2.1] h -2-< ;H -5-^7'x>S^ ( 1 

8 ) cDSiS 



Xit^^ 1 8 *SilLfco 
10 it^^^ 1 8 

'H NMR a (CDCI3). 300MHz; 1.09(1H. m) . 1 . 20-1. 34 (2H. m). 1 . 45-1. 54 (2H. 
m). 1. 57-1. 70 (4H, m), L 96-2. 32 (7H. m). 2. 61 (IH. s). 3. 90(1H. m) . 5.26-5. 
46(2H. m). 6.19(1H. d. J = 6.9Hz). 7.02(1H. dd. J = 2. 4 and 8. 7Hz) . 7.67(1H. 

d. J=8. 7Hz), 7. 79(1H. s). 8. 04(1H. d, J = 2. 4Hz). 
15 IR(Nujol) ; 3306. 31 05. 3060, 2925. 2853. 2710. 2635. 1 71 3. 1 627. 1 601. 

1550 cm"' 

[a]D"-57. 3' (c=1.0n. CH3OH) mp 141-142. St: 

±iimmmt^nrzit'^^\z'D^. ejlt <om.mm izfjk-ryj m\z <t ^ x ^ > t'^i^^s 
20 m.^m 1 

P GD 2^^^<^^'^^^ 
( 1 ) h hifa/jN«MBJ»<Oli.K 
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murnvrcWi. mm-v. isoo rpm. i o^m^'^^mL. -h«co#ifiL/Mfijfe8ft [prp 

(Platelet rich plasma)] ^W^'^VtCo d CO PRP §r $ ^iS . 2300 rpm, 2 2 
6^m<D&^L-^m\Zi^ly. ]fiL/hS*»fco n^titzikyl^mt homogenlzer (Ultra- 
Turrax) ^ffl V^T*:^>^:^< X bfc^. 4t;, 20000 rpm, 1 0 ^mi&^-^^m^ 3 

5 BfTi^. fkn^^mm^^ntco mm^\tmB^mw:. 2 mg/mi tL. m-^mmiz 
>KT^ST- 8 0 t:-e?^it«# ufc, 

(2) P GD 2§^*^<^^^SS®i 
SS^S/txJfi ( 5 0 m M Tris/H Ch pH7.4, 5inMMgCl2)0.2 
mnc.fc hiiL/hffimiiii)^(0, 1 ing)B:rX5 nM ['H] PGDg (115Ci/mmol) 

ftTXOSS^a* 1 0 0 % t #{t'&^#ffiTTco^-&a (%) S:**TS^ 
15 &m^ilF^-r 0 . 5 0 %«i$iJjS* ( I C 50^) ^»mUfco ^mSrUA 



1 



0. 0096 



20 



2 



0. 0310 



3 



0. 0870 



4 



0. 0082 



5 



0. 0570 



6 



0. 1800 



25 



1 8 



0. 0055 
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A*i^*<SjfilS:S5( U> 1 8 0 g T 1 0 ^WS'L^Lfc^. ±m(PRP:plalelel 
richplasma) ^rfigSff f# tlfe P R P ^^ifci^^/N* r - T 3 Inl^'Ogtit L 
5 i6i/h1S©:^^^n'fe;U*^>5^-T*»t7>h-r^o mmm& 5 X 1 0 8fB/ 

ml t^Jc^ct 5 tCiaffilUfcJfiL/h«^iii?St* 3 7 t ICJlPM^, 3--<y':/?^;u-i- 

^^;v^it>^> (0. 5 mM) -e 5 ^a^rata^aiB (Dmm\z^m\^tzit'^^ 

*^JtJn 1 0 0 . 1 M COP GDaSrmjfJPbTSitxSr^SbfCo 2 

10 S'L^f^^CD±?»^'cO CAMP Sr*5cWT^yir-f tCTSST^o ^#lOP GDaS^^^JS 

m^it.\tF G D 2^^3tJn tCctoTtiSnf ^ camp fitr^ff ^SPM^^S-^S-e**. 

5 0 %cDWlH^^-r^iK5JSK*^mbTfFffibfco lK*«:£ATIC*To 



fll^#l#^ b hJfa/h^S cAMP ±#PE^ IC^ iu M) 

15 1 0. 0039 

2 0. 3600 

3 0.0220 

4 0.0410 

5 0. 0340 
20 6 0. 0082 

18 > 1. 0000 
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1 %mB7 S. > (OVA) ^M€:®^iK^^:;^7<1f--^X7P V;i/{tL. 
Zin^/\- hU^ (Hartley) ^m^=^)V=Ey MC lS^^fiiT2[il, ^1 0 

5 -Jl' ( 3 0 mg/kg. i.p.) «StTt'^JI/^:>y h0^1f?£«MLT^K5«iJi:«5ffi!ltC 

-en^'tx^na.- s$miz\tm^6 om, i!h14 mi ro^^sritm-rs 

AXI^K^Sl^^bfc. :*f^5> (2mg/kg. i. v. )Tt;P^: h © g ^B?® 
i?±$-J4-fc^, *)efl!l<D*Xi-Uct 0 AXP?®^S:fflV^T«^ 7 OlHl. 11114 

^PS-^KrtC 3 ^J-WS^S-tS-^ d t IC J; Off -3 fc. ^^Mm ( 3 0 mg/kg) ittn 
BH®® 6 0 5J-tfUCigPfi:# LAc. (S:)K«StJM#»it^ (Oi^) *^?.3 0^j-t^* 

-c<D^mm.m^mm.^\zm^L. -e© 3 o^j-racoAuc (jswic^^ffiSi (cmH 
2O) , ^ttic^ft^ (o~3 04i-w) ) sr*t.stx, ji^izM-t^mmmti. 



20 aB^giJ4 

(1) t hJfii/MSM®^3^®IlS!t 

tsg^^j 1 (1) {ciaiit<D^feicseoT> \ihsk^hm.mm6^^mm:Lrz. 

(2) T X A 2 §^l*:CDig-&a®J 

25 (5 0 mMTris/HC I, pH 7.4. 10inMMgClj)0.2 

ml \Z. t hJfa/MSMHi^i- (0. 0 5 mg) RtJC2 nM ['H] < + ) - (5Z) - 7 



1 



74 
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- [3-X>H- [ (y x.-)V7.}l^=:.)i') TSy] fv'i'P [2. 2. 1] 

h - 2 -X+V '\y5=->m-:>- h U -t^AiS 5 - 7 9 0 6 0 , iJt 

T ( + ) - S-145:^h'J>j7AiSi:Vi5) 26. 4C i/minol ^i)P^. ^m.-^ 9 

UM ( + ) - S - 1 4 5:M- 'J >:7Alg??aTT> lil^ltr LT*8<)fcSi[t*?Stt») 
!^#^#eETTCDSg-&tt5 1 0 0 % i #{l:^#)#«ETTW^^a (%) 

Tg^tt^?&f^fi£-r-& ^ ttr J; 0 > 5 0 %mmms. (.i c ^^m) ^wmx^tz. 

10 *S:etT»C^-r. 



0. 15 



4 



3. 8 



15 



1 8 



1. 8 
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1 . SC ( I ) : 

NHCO-R 

-ai^-&« E IBB * z sES s«*3-r ] 

5 . R At. it : 
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2 



Z 




5 6. ft:'&^;^^ 

(A- 1 )(5Z)-7- {(IR, 2S. 3S. 4S)"3- (5- b HD^5>^>^y [b] ^:tyji> 

-3-;^;i/7t^-;PTa y )- t:s/^ D [2.2.1] h - 2-< ;n -5- ^^t^ 

(A - 2 ) (5Z) - 7 - {(IR. 2S. 3S. 4S) - 3- (?-:4*:7 X >- 3 - :*;i/7}^-;VT ^ y ) 
-t:>'i7P [2.2.1] h-2--f ;H-5-^^7">S!. 

10 ( A - 3 ) (5Z) - 7- {(IR, 2S, 3S. 4S) - 3- >y [b] ^ ;t >^ a: > - 7 - ;^ ;U t}^ z: 

;UT^ y ) - t: p [2.2.1] h -2--f ;n -5-^y'7^>^, 

(A - 4 ) (5Z) - 7- {(IR. 2S. 3S. 4S) - 3- (^>l/ [b] ^ ^ :7 x > ~ 3 - ;i/ 4^ - 
;i/T ^ y ) - tl P [2.2.1] h -2--r ;U} -5-^7'7^>l?. 

(A - 5 ) (5Z) - 7- {(IR, 2S. 3S. 4S) - 3- (5- :7;l/:t P^>y [b] ^:t:7x>- 

15 3-*;i/d^-;i/7 ^ y)- tiv'i^ p [2.2.1] ^zf h -2- ^ )i} -b- ^:fy^ym. 

(A - 6 ) (5Z) -7- {(IR, 2S. 3S, 4S) - 3- (6- b H P^ ->^>y [b] ^:i-y:iL> 

-3-;tr;u#— y ) - If s/i:^ p [2.2.1] ^•:f h -i-^f ju] ^zf5^>m. 

(A- 7 ) (5Z)-7- KIR. 2S. 3S, 4S) - 3- (7- t H n4^>'^>y [b] ^^>^x> 

20 -3-;^7;i'7H-;u7^ y )- ifs/^ p [2.2.1] h -2-'i' ;H-5-^y^>K 
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s s fc n ^ n e © * fti * # f s E ^ M fiK w , 
10. ^mmmm-x:$>^m^m7 mmo^mmmM. 
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